A global virulence regulator in Acinetobacter baumannii and its control of the phenylacetic acid catabolic pathway.
Acinetobacter baumannii is one of the most notorious hospital-acquired pathogens, and novel treatment strategies are desperately required. Two-component regulatory systems represent potential therapeutic targets as they mediate microorganism adaptation to changing environments, often control virulence, and are specific to bacteria. Here we describe the first global virulence regulator in A. baumannii. Using transcriptional profiling and functional assays of a deletion mutant in the A. baumannii sensor kinase gene, A1S_0574 (termed as gacS), we show that this sensor kinase regulates key virulence characteristics, including pili synthesis, biofilms, and motility, resulting in virulence attenuation in a mammalian septicemia model. Notably, we also identified that GacS regulates an operon novel to A. baumannii (paa operon), which is responsible for the metabolism of aromatic compounds. Deletion of paaE (A1S_1340) confirmed the role of this operon in A. baumannii virulence. Finally, we identified the cognate response regulator (A1S_0236) for GacS and confirmed their interaction. A1S_0236 was shown to regulate 75% of the GacS transcriptome and the same virulence phenotypes. Overexpression of A1S_0236 restored virulence in the gacS mutant. Our study characterizes a global virulence regulator, which may provide an alternate therapeutic target, in one of the most troublesome hospital-acquired pathogens.